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ABSTRACT 
A significant aspect of quality of life in a city is access to parklands and experiences in natural 
environments. They offer venues for physical activity, provide recreational opportunities and 
generate meaningful places. Access to a public park is subject to individual's perception 
regarding the park along with the attributes of the physical environment. Park planning 
authorities commonly focus on spatial distribution and quality of the physical environment 
during assessing park accessibility. This research takes an attempt to identify the spatial 
locations lacking park services, significant indicators affecting park accessibility and 
individual’s emotional connection to the park. The intention is to demonstrate a more complete 
accessibility analysis which might facilitate the planners to rethink the way of park planning. 
This study conducted the accessibility analysis of the case study of the park system in Ames, 
Iowa. Connectivity and network-based buffer analysis are performed to identify the residential 
zones require park services. Different statistical analyses such as frequency distribution and 
multiple regression are applied to investigate the factors significant for park accessibility. The 
results indicate that ‘proximity’, ‘improved and safe road quality’ and ‘personal connection to 
park’ are three critical indicators for predicting overall park accessibility. This research also 
aimed to address the contribution of the emotions on the park preference and accessibility. The 
results illustrate that students of Ames visit their most preferred public park to enjoy a 
‘peaceful’ and ‘refreshing’ environment. The output of the thesis could facilitate the planners 
and other associated professionals additional tools to take measure for increasing park 
utilization.  
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CHAPTER 1: INTRODUCTION  
1.1 Motivation 
Research related to emotional attachment to place and its relationship with accessibility has 
gained a significant extent of attention in the last three decades (Hashemnezhad et al., 2013; 
Jenkins & Hague, 2004 and Poplin, 2017). Especially, planners, designers, developers, and 
architects are deeply interested in understanding the perceived environment and different 
aspects of a place from a users’ point of view. This understanding is not only crucial for 
creating meaningful places in a community but also significant for fostering a supportive 
physical environment which promotes physical activity, social interaction and improves the 
overall quality of life (Hashemnezhad et al., 2017; Giles-Corti & Donovan, 2002 and Stedman, 
2003). 
Recognizing the importance of a place, portraying the emotions attached to it and improving 
the accessibility of a place by shaping the surrounding physical environment is a very 
complicated process. Hashemnezhad et al. (2013) reviewed different kinds of literature and 
illustrated this complexity by highlighting some factors including various physical, social, 
temporal, cultural, personal factors associated with place attachment. In another study, 
Goodchild (2011) mentioned the difficulty of portraying the concept of place and integrating 
perception towards a place with its physical attributes through geographic information systems 
(GIS). According to him, GIS has the potential which might enable the researchers to perform 
spatially detailed analysis regarding human dynamics and cognitive notions. There is still 
enough scope to investigate the concept of place, identifying the related the emotions and 
addressing the physical attributes which create a positive sense about a place. This study 
2 
 
intends to examine the concept of places from the perspective of expressed emotions and 
accessibility.  
In the discussion of meaningful and emotionally attached urban places, urban parks and green 
spaces along with their contribution to enhancing the quality of urban life should be addressed 
(Payne et al., 2005 and Chiesura, 2004). Poplin (2017) conducted empirical experiments in 
two cities Hamburg, Germany and Ames, the United States. She investigated the outdoor 
locations which stimulate positive emotions. The result of the study portrayed that the majority 
of these outdoor locations are the urban parks where people get refreshed and reduce their 
stress. Questions regarding the connection between accessibility and choice of the urban parks 
still remain. What is the relationship between accessibility and peoples’ decision of using 
parks? Do some specific and more accessible public parks generate more positive emotions? 
What dimensions of accessibility are essential for people for their choice of the park?  
Hashemnezhad et al. (2013) argued that spending more time in a specific place results in 
shaping more communication and increase of positive emotional feeling towards that place. 
This study explores various physical and non-physical aspects of accessibility using both 
subjective and objective approach and examines that if there is an influence of accessibility to 
form positive impressions about any specific urban parks. 
Researchers often use various physical indices and conduct distance base analysis (intersection 
density, walkability index, link-node ratio, street density, gamma index, alpha index) to 
measure the degree of accessibility in order to understand peoples’ decision of using public 
park (Tresidder, 2005; Scheurer & Curtis, 2007). These measures are commonly known as 
objective measures where the perception of the users towards the park is not considered. The 
advantages of using objective measures are; they can be conducted in a brief time, and 
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analytical tools are readily available. This study concentrates on the measurement of the degree 
of accessibility and connectivity using some used distance-based analytical tools.  
The concept of accessibility is also attached to the non-physical attributes of the places and 
perception the users. Therefore, finding a sound and complete operational definition of 
accessibility and evaluating accessibility for public parks using that definition is very 
complicated. In an earlier definition focused on planning, Hansen (1959) mentioned 
accessibility as “Potential of opportunities for interaction” and measured it based on the 
assumption that accessibility is inversely proportional to distance. In general, measures of 
accessibility include an impedance factor, representing the time or expense of reaching a 
destination, and an attractiveness factor, indicating the qualities of the destinations (Handy & 
Niemeier, 1997; Oloko-oba, 2016). Though accessibility has been constructed as a multi-
dimensional notion, its assessment is often limited to the physical and time-based variables. 
Accessibility and its association with other factors including emotions and perceptions 
regarding a place are largely unexplored (Wang et al., 2013). This study also intends to define 
and examine the accessibility of public parks by addressing peoples’ preference and 
perceptions.  
1.2 Objectives and the Research Questions 
The primary goal of the study to evaluate accessibility using both subjective and objective 
measure. The City of Ames is selected as the study area to accomplish the goal. This research 
concentrates the following research questions: 
1. Which public parks in Ames are used and preferred by the students? The hypothesis here is 
if the students prefer and use some specific public parks more amongst the 37 public parks in 
Ames.  
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2.  How can accessibility of the public parks in Ames be evaluated using GIS-based objective 
measure? Which parts (especially residential zones) of the City of Ames are lacking parklands? 
The associated theory is if there are areas in Ames with lower park accessibility, then citizens 
living in such areas are not getting park facilities within walking distance which can be 
revealed by using distance base analysis through GIS.  
3. What is the perception of the students of Ames towards “accessibility” and “accessible 
public parks”? How do perceptions of accessibility influence students’ use of public park? The 
hypothesis, in this case, is if any non-physical factors and attitude of the park users have a 
significant influence on the park accessibility. 
4. Which specific emotions are linked to the public parks of Ames? The hypothesis here is that 
if the emotional connection to the public parks is critical to the students, and if specific 
emotions play a significant role in making particular public parks more accessible. 
1.3 Significance of the Study 
Urban parks and green spaces significantly important for the inhabitants of any city for 
enhancing the quality of life. Especially for the students, parks help them to revive from 
physical stress and create pleasant memories (Poplin et al., 2017). Park planning authorities 
and researchers commonly focus more on spatial distribution and quality of the physical 
environment during evaluating park accessibility. Non-physical such as socio-personal factors 
often get less priority (Poplin et al., 2017). Furthermore, the layer of emotion is one of the less 
considered aspects of urban parks which has a significant influence on placemaking, as it can 
help to attract different user groups continually.  
This study intends to identify the residential areas of the City of Ames lacking park services, 
significant indicators affecting park accessibility and individual’s emotional connection to the 
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park. This study is not aimed to generate or apply an entirely new procedure for assessing park 
accessibility. Instead, the study intends to apply different GIS-based connectivity analysis and 
statistical analysis methods to assess public parks’ accessibility from a different perspective. 
Academically, the research may provide empirical support for using both physical and non-
physical factors while evaluating park accessibility in the future. Practically, this study may 
provide researchers, urban planners, transport planners, and other park-related authorities 
additional tools for creating more efficient and meaningful park plans. Besides, this research 
highlights the present situation of the students’ access to the park for the City of Ames. 
1.4 Organization of the Thesis 
The thesis is organized into seven chapters. The first chapter is the introduction which 
incorporates the background of the research and the extent of the problem this research 
concerned with, along with the research objectives and research questions. Chapter two is the 
review of the literature which includes an analysis of previous works which found to be 
relevant to the extent of this research, conceptualization of the study and design of the 
conceptual framework. This chapter primarily determines the process and direction of this 
research. Chapter three describes and provides information regarding park and recreation 
facilities of the City of Ames. Chapter four explains the research methodology which provides 
information on the work process and the techniques used to analyze the situation and to reach 
the aim of the research.  
Chapter five incorporates the analysis on the connectivity of the City of Ames along with the 
locations lacking park services. Chapter six includes the analysis of the perceived accessibility 
of public parks and the identification of significant factors associated with accessibility. The 
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impact of emotion over park utilization also briefly discussed in this chapter. Chapter seven 
summarizes the results, highlights the limitation and provide the direction of future research 
work.  
 
7 
 
CHAPTER 2: LITERATURE REVIEW 
This chapter contributes to developing the theoretical background of the thesis to answer the 
identified research questions. This chapter structured into four sections. The first part starts the 
review with the basic placemaking concept focusing on the importance of accessibility on 
placemaking. The second part provides a brief assessment of the concept accessibility focusing 
its change of theoretical emphasis from physical dimensions to non-physical dimensions. The 
third segment provides a review of the essential accessibility measures used in research related 
to park planning and accessibility. The fourth and the final section reviews broader 
placemaking concepts, addressing the role of placemaking in spatial planning, the importance 
of emotional attachment to places and function of public parks in the creation of quality urban 
spaces. 
2.1 Impact of Accessibility on Placemaking 
The process of creating quality public places is known as ‘placemaking’, and urban parks play 
a significant role in placemaking within a city (Wolch et al., 2014; Strydom et al., 2018). 
According to Hashemnezhad et al. (2012), emotions towards a public place increase with time 
spent at that place. Various physical and psychological barriers prevent a person from getting 
access and spending quality time in a specific place. It is possible that a public place with many 
features (like a beautiful public park) might remain unsuccessful and sidestepped by the target 
users due to lack of physical connectivity or psychological accessibility. Pasaogullari & Doratli 
(2004) claimed that accessibility significantly influences the utilization of public space. They 
argued that public spaces should be effortlessly visible and easily accessible to make them 
attractive to the users and ensure their utilization to the fullest potential. In another research, 
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Sakip et al. (2015)  attempted to identify the contributing factors of successful urban public 
parks where they found ‘access and linkage’ is the most important one. One of the limitations 
of this research may be the authors did not address some factors like age, gender, religion, 
physical ability, economic status on which perception of access might be influenced. However, 
from these researches, it can be concluded that the impact of accessibility in creating and 
increasing the utilization of quality urban spaces (such as public parks) is immense.  
The aim of sustainable urban planning and promoting quality public spaces like urban parks is 
to ensure social well-being, encourage community interaction and contribute to developing 
overall social capital (Coutts, 2008 and Cohen et al., 2007). There is always an inherent 
demand for public parks in every community, and urban planners are always conscious of 
fulfilling this demand in an efficient way. Successful and meaningful planning is inclusive 
which is aware of the demand for all types of users regardless of various existing physical and 
non-physical barriers (Wang et al., 2013). Accessibility plays a fundamental role to ensure 
inclusiveness in planning and urban park provision in particular.  
2.2 General Definition and Evolution of the Accessibility Concept 
The concept of accessibility is integrated into urban transport planning as well as overall land 
use planning. The primary aim of improving the accessibility to ease the access of people to 
their everyday services such as employment, education, healthcare, park and recreation 
facilities and town centers (Geurs et al., 2012). Many planning agencies widely use the term 
'accessibility' to evaluate the efficiency of any service as well as planning for future land uses. 
The concept has significant impacts on urban planning practices as it helps in guiding future 
strategies and policy directions (Boisjoly & El-Geneidy, 2017; Yatskiv & Budilovich, 2017). 
The definition of accessibility is often misunderstood and even unclear to the agencies who 
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use this term in various land use and transportation plan (Handy, 2005). It is mostly because 
the expectations and perceptions of the easement to reach different services have evolved in 
the last few decades.  
In an earlier definition focused on land use planning, Hansen (1959) mentioned accessibility 
as “Potential of opportunities for interaction” and measured it based on the assumption that 
accessibility is inversely proportional to distance. He used this method to develop a model for 
identifying a suitable land use for the residential purpose. In another prior research, the 
definition of accessibility is also provided concentrating on the physical distance between the 
location of the facility and the user (Marten and Gillespie, 1978). From these earlier researches, 
it is evident that the earlier concepts and measurement of accessibility was concerned about 
physical factors such as size and distance. Even the in contemporary studies, these physical 
factors play an essential role in accessibility analysis. In fact, with the help of modern 
geographic information system and high performing computation technology, more physical 
factors (i.e., travel mode, the area per capita) can be considered, and more spatially detailed 
accessibility analysis can be performed. 
Through considering only the physical factors in accessibility definition and using only the 
physical indices in accessibility measurement, researchers are mostly overlooking the socio-
personal barriers which might influence the access to urban services like parks (Wang et al., 
2015; Mahdiar & Dali, 2016). Aday and Andersen (1974) indicated that socio-organizational, 
behavioral, personal variables (in brief non-physical variables) must be considered beyond 
time and distance to illustrate the concept of accessibility. It is also essential to understand the 
users’ perception regarding various physical indicators to investigate park accessibility 
comprehensively. Wang et al. (2013) conducted a comparative analysis of the increasing 
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complexity of accessibility. They presented that how researchers added different dimensions 
and perception over the time to measure accessibility to evaluate utilization of urban services. 
The authors argued that accessibility is a multi-dimensional concept and dimensions such as 
gender ideologies, socio-economic barriers or knowledge has an impact to conceptualize 
accessibility.   
2.3 Assesment of the Accessibility of Public Parks  
From the previous discussion, it can be inferred that park utilization is a function of park 
accessibility which can be measured using both physical and non-physical indicators. 
However, there are still arguments about which indicators might work best to predict the users’ 
behavior regarding park utilization (Wang et al., 2015; Mahdiar & Dali, 2016; Pratiwi et al., 
2015; Park, 2017; Kothencz & Blaschke, 2017). Various physical indices and distance base 
analysis methods (walkability index, node density analysis, alpha index, gamma index, 
connected node ration analysis) often used to measure the degree of accessibility (Scheurer & 
Curtis, 2007). On the contrary, some researchers argue that perception regarding some physical 
indicators and non-physical indicators are also required to investigate thoroughly while 
thinking about placemaking through improving the overall accessibility (Wang et al., 2015; 
Mahdiar & Dali, 2016). Non-physical indicators like emotional attachment need to be explored 
to identify if there is a relation between park utilization and peoples’ feelings about urban 
parks. Researchers also established the fact that the effectiveness of different indicators differs 
based on research intentions, expected outcome, geographic locations, socio-economic status 
of the study area, available analysis tools, types of participants, quality of data and time 
constraints (Wang et al., 2015; Mahdiar & Dali, 2016; Pratiwi et al., 2015; Park, 2017; 
Kothencz & Blaschke, 2017). For instance, researchers use physical indices when there is a 
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shortage of time, or if they might require a broad overview. The reasons behind are the 
necessary analytical tools for using physical indices are already well established (Scheurer & 
Curtis, 2007; Mahdiar & Dali, 2016).  
This study suggests assessing the accessibility of public parks using physical and non-physical 
indicators through using both subjective and objective measures. In this study, link node ratio, 
pedestrian shed percentage and network-based buffer analysis used while using only objective 
measures (through using physical indicators) for accessibility analysis. In contrast, some 
literature focusing on perceived accessibility to the public parks reviewed to identify different 
physical and non-physical indicators which are subjective in nature. After that, some suitable 
indicators are chosen based on the scope of the study. Then based on the selected indicators, 
the conceptual model is developed to explain how non-physical factors along with physical 
factors influence accessibility. 
2.3.1 Evaluation of park accessibility through subjective measures   
A number of investigations have been performed so far focusing on the psychological 
dimensions of park accessibility. However, most of the research has a particular focus, i.e., 
perceived safety, perceived walkability environment, social environment. Only a few research 
provide a comprehensive model of park accessibility evaluation. Park (2017) conducted an 
investigation where he summarized the available literature focusing on perceptual component 
affecting park use. He developed a matrix providing the information about site location, 
research focus, survey methods, data collection methods, and perceived park quality indicators 
though analyzing 34 selected works. This study found that proximity to park, social 
environment, safety, attractiveness, maintenance, and cleanliness are widely used indicators to 
measure perceived accessibility. These indicators are considered while developing the 
12 
 
conceptual model and survey questionnaire for evaluating perceived accessibility for the City 
of Ames in this thesis. He also showed that utilization of park is more directly related to the 
perception of the environment instead of the physical environment.  
 
 
 
Figure 2.1: A framework for evaluating urban park accessibility by Park (Park, 2017) 
Another important outcome of this study is the researchers used both qualitative and quantitive 
approach to evaluate the perceived park accessibility. A qualitative approach is mostly used to 
identify the indicators, and the quantitative method is used to test the hypothesis and predict 
future park utilization (Park, 2017). Mahdiar & Dali (2016) conducted another study aiming to 
identify the factors vital for adolescents in perceiving if a park is accessible. The authors in 
this study took the qualitative approach, conducted interviews and developed a comprehensive 
model. The most important factors identified in this study are perception regarding the cost-
effectiveness of the travel mode, travel time, convenience, attractiveness of the travel route, 
and perceived safety. One of the limitations of the research might be small sample size (10 
participants). However, suggested indicators of this study are strongly considered while 
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developing a conceptual model for this thesis because it proposed a relatively comprehensive 
model and addressed various transportation component. 
Wang et al. (2015) conducted a more detailed and comprehensive study where they proposed 
a multidimensional integrated model to evaluate perceived park accessibility. In their study, 
they combined both perceptions regarding physical factors and non-physical factors. Some of 
the important physical factors are travel cost, transportation mode, proximity and some of the 
critical non-physical factors are safety, knowledge, an individual’s available leisure time. The 
scope of the model was extensive, and they conducted empirical experiments in different socio-
economic and multicultural environment. This study took a quantitative approach to test 
multiple hypotheses about the influence of different factors on park accessibility. The result of 
the experiments implies that both physical and non-physical indicators play a vital role in park 
utilization. 
2.3.2 Evaluation of park accessibility through objective measures 
Various physical indices and distance base analysis (walkability index, node density analysis, 
connected node ration analysis) often used to measure the degree of accessibility without 
considering the characteristics or the perceptions of the users (subject) (Scheurer & Curtis, 
2007). Researchers use physical indices when there is a shortage of time, or if they might 
require a wide-ranging overview. The reason is the theoretical framework, and analytical tools 
for using physical indices is already well established (Scheurer & Curtis,2007; Mahdiar & 
Dali, 2016).  By using modern GIS technology, now it is possible to perform the complex and 
precise analysis. Esri’s ArcGIS Desktop software has a built-in network analysis extension 
which is now used by many researchers to measure connectivity and accessibility. This study 
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performs a pedestrian shed percentage and link node ratio analysis to evaluate the connectivity 
of the pedestrian network. Link-Node Ratio refers to the ratio of the links with the number of 
nodes within a particular block of the study area. Generally, intersections are known as nodes, 
and road segments between two nodes are referred to as links (Handy et al., 2003). In contrast, 
pedestrian shed or ped-shed denotes to the area accessible via a pedestrian network as a 
percentage of the area demarcated by the euclidian buffer (Dunn et al., 2018; Larco and Parker, 
2013). 
2.4 Placemaking and Emotional Attachment to Places 
Wolch et al. (2014); Anderson & West (2006), and Hannon (1994) indicates that the green 
spaces and urban parks have a positive influence on the general public health, land and property 
values, community activities and overall quality of life of citizens. In other words, quality 
urban public parks create quality and positive urban spaces. In general, this whole process of 
creating quality public places is known as ‘placemaking,’ and urban parks play a significant 
role in placemaking within a city (Wolch et al., 2014; Strydom, Puren and Drewes, 2018). A 
better understanding of the role of placemaking is required while discussing the accessibility 
and emotional attachment of parks within a city.  
The origin of the notion of placemaking in planning can be identified in the work of the 
renowned authors  Jane Jacobs and William Whyte. Jacobs (1961), in her famous work ‘The 
Death and Life of Great American Cities’, illustrated that how emotionally meaningful and 
creative places can be created within the neighborhood and what is the impact of large-scale 
development projects in ruining these places. Whyte (1968) depicted in his book ‘The Last 
Landscape’ about the adverse effect of urban sprawl on peoples’ behavior in different urban 
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environment. Both Jacobs and Whyte attempted to explore the role, meaning, and importance 
of different types of urban spaces in diverse urban settings. In this manner, they portrayed the 
impact of both small and large-scale urban development in a social environment.  
Both Jacobs and Whyte along with the later researchers in this field established the fact that 
spatial planning is not merely understanding and solving urban problems or simple land 
management, but it is also a more complicated process. Strydom et al. (2018) evaluated 
placemaking as a critical function in spatial or land use planning as planning intends to generate 
or reshape the identities of places through the maneuvering of various activities, emotions, 
meanings and framework that forms the identity of a place. 
Now the question is why understanding emotional attachments to places (especially with 
public parks) are vital in spatial planning? Hashemnezhad et al. (2012) argued that there is a 
creative relationship between a person and a place which depends on various physical, social, 
temporal and cultural factors. All these factors contribute to creating a sense of place to a 
person which generates different feelings. Understanding these feelings are essential, either 
they are positive or negative as they are responsible for the connection of place with the people. 
Therefore, people and their feelings are an integral part of a place and placemaking.  
Rubinstein (1993) claimed that the positive experience of a place could be described as the 
effect of positive attitudes and emotions that an individual generates through interacting with 
the place and giving a sense to it. According to Tuan (1977), the structures and physical 
features of a place without the human is only a mere geographical location, and the notion of 
the place gets meaningful only with the existence of people. He characterized the place in two 
general status: the first one is general symbols, and the second one is peoples’ experiences 
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whereas experiences generate feelings and emotions for the place. Thus greater emphasis 
should be given on people and their emotions while planning and designing for urban parks 
create genuinely significant and creative urban spaces.   
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CHAPTER 3: STUDY AREA: CITY OF AMES 
This part of the thesis describes the study area which is the City of Ames, Iowa. The 
transportation network, existing land uses, existing public parks and recreational facilities, 
demographic composition, and future growth of Ames are primarily focused in this chapter. 
The data sources are the City of Ames Iowa, Iowa Department of Transportation and U.S 
Census Bureau. The associated spatial data have been collected from the GIS department of 
the City of Ames, Iowa Department of Natural Resources and Iowa Department of 
Transportation. The current park master plan is also briefly discussed in this chapter.  
3.1 Demographic and Economic Profile 
Ames is a city in central Iowa and known as the home of Iowa State University. Ames has a 
population of 64,073 people whereas 36000 of them are students. The median household 
income of the inhabitants’ is $41,278, and the median age is 23.2 years. The demographics of 
the study area briefly explained in table 3.1 (United States Census Bureau, 2017).  
Table 3.1: Summary of the demographics of the City of Ames  
Total population, 2016 64,073  
Percentage of white population 81% 
Percentage of Asian Population  9.6% 
Percentage of Hispanic Population  3.24% 
Population Change from 2000 to 2010 16.2% 
Population change from 2015 to 2016 2% 
Median Household Income $41,278 
Poverty rate 30.1% 
Median Age 23.2 years 
Average car ownership  Two cars per household 
Source: (United States Census Bureau, 2017) 
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3.2 Road Network and Connectivity 
The parks of the city of Ames is well connected with its streets, trail system and bus system. 
A number of interlinked federal, state and local highways/streets have created Ames’ road 
network. Most regional access is provided by Interstate 35 and U.S highway 30 which connect 
Minneapolis Metropolitan area, Des Moines Metropolitan area, and Cedar Rapids.  
Figure 3.1: Road network and bus routes of the City of Ames 
In combination with the federal and state highways, Ames’ local streets have created a well-
connected intercity system which connects different parts of the city. This intercity system has 
enabled the citizens to reach to different public parks with their private vehicles. Ames also 
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has a bus system named CyRide which is operated in collaboration with Iowa State University 
and City of Ames. This bus system works in thirteen fixed routes and also runs during the 
weekends. However, the bus system does not connect all the public parks of Ames. 
The Ames Trail System also has an essential contribution to the connectivity of the City. It is 
a 55-mile system which includes on-street lanes, bike-friendly streets and shared use paths 
throughout the city. Figure 3.1 shows the roads, highways, CyRide routes and the trail system 
of the City of Ames.  
3.3 Existing and Future Land Use 
As of 1994, the total land area of the City of Ames is around 10,271 acres. Of the total land 
area, 89.3 percent (9,175 acres) were urban use. The rest 1,096 acres land area were categorized 
as agricultural. For planning purposes and considering previous planning documents, the City 
of Ames has classified its land uses into 12 categories. Amongst the categories, the residential 
use is the second highest covering 2834 acres of the city land. Parks and Open Space is the 
third highest covering 761 acres. The city of Ames also has 250 acres of vacant land which is 
fifth highest amongst the classifications (City of Ames, 2018). The existing land use 
classifications are shown in figure 3.2. Industrial and Agricultural zones are mostly located in 
the eastern part of the city whereas residential land uses situated dominantly in the rest of the 
parts (figure 3.2). By the current land use policy plan (also known as the comprehensive plan), 
the growth and development of the Iowa State University will have the most significant 
influence on overall economic growth and population increase of the City. The expected 
population of Ames by the year 2030 is around 66,000 to 67,000. According to the projected 
economic and demographic growth by the year 2030, additional 3,000 acres (approximately) 
of land is needed for the future growth of Ames whereas open space and parks should cover a 
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significant part (City of Ames, 2018). Based on the existing land use policy plan, nearly 450 
acres of additional land is assigned for future parks and open space. Within this land area, 
approximately 200 acres are allotted for open spaces, 125 acres for a regional park and, 125 
acres for neighborhood parks (City of Ames, 2018 and Kaphle, 2006). 
Figure 3.2: Land use classifications of the City of Ames   
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3.4 Parks, Open Spaces and Recreational Facilities 
The park system of Ames is developed based on the vision and expectations of the citizens and 
considering guidelines provided by National Recreation and Park Association (NRPA) (City 
of Ames, 2013). The City of Ames has prepared 2013-2018 park master plan which illustrates 
the existing condition of the parks and recreational facilities along with visions to the year 
2030. The park and recreation department of Ames maintains 37 parks, woodlands and 
numerous facilities for the citizens. A complete list of parks and facilities is provided in table 
3.2 (City of Ames, 2013 and Kaphle, 2006).  
The citizens can engage themselves with various active and passive activities through these 
facilities. CyRide also connects most of these parks but not all of them. The Iowa State 
University provides wide-ranging recreational facilities for the students who are open to the 
general citizens on a limited basis. The City of Ames has categorized the parks and recreational 
facilities into five categories based on the guidelines of NRPA. The largest is the regional parks 
which are around 200-500 acres and serve the entire community. The Community parks are 
categorized as parks with a service area of one to two miles, with a land area of 25 acres or 
more. Neighborhood parks are the parks with a service area of a quarter mile to half a mile and 
size of 15 acres or more (City of Ames, 2013; Kaphle, 2006). Special parks/uses are the dog 
park, golf courses, ice rink, swimming pools, community centers, etc. This thesis has only 
considered regional parks, community park and neighborhood parks for investigating 
connectivity or park service area. Special uses, open spaces, and woodlands are not considered 
while using any distance-based method.  
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Table 3.2: Open spaces and public parks of the City of Ames, Iowa 
Name of the Parks Developed 
Land (Acres) 
Woodland 
(Acres) 
Total 
(Acres) 
CyRide 
Route 
Regional Park      
Ada Hayden Heritage Park 5.0 432.0 437.0 No 
Community parks     
Emma McCarthy Lee Park 14.0 24.0 38.0 No 
Brookside Park  29.0 53.0 82.00 Yes 
Inis Grove Park 21.0 21.0 42.0 Yes 
Moore Memorial Park 22.0 28.0 55.0 No 
River Valley Park (North/South) 25.0 52.0 77.0 No 
Subtotal  160 289 289  
Community Parks      
Charles and June Calhoun Park  4 5 9 No 
Christopher Gartner 2.5 0 2.5 No 
County Gables Park  6 8 14 No 
Daley Park (includes greenbelts) 10 5.5 15.5 No 
14th and Duff Avenue .5 0 .5 Yes 
Franklin Park  4.5 0 4.5 No 
Hutchinson Park 1 0 1 No 
Lloyd Kurtz Park 4.5 0 4.5 Yes 
Campustown Court .25 0 .25 No 
Carr Park 4 1 5 No 
Christofferson Park 4 0 7.5 No 
Moore  2 0 2 Yes 
Northridge Heights  4 0 4 No 
Old Town Park .5 0 .5 No 
O’Neil Park 2.5 0 2.5 Yes 
Parkview  12 0 12 No 
Patio Homes West 2 0 2 No 
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Table 3.2: (continued) 
Stuart Smith Park  28 13 41 No 
Teagarden 1 0 1 No 
Tom Evans Plaza .25 0 .25 No 
Old Town Park .5 0 .5 No 
O’Neil Park 2.5 0 2.5 Yes 
Parkview  12 0 12 No 
Subtotal 93.5 36 129.5 No 
Woodlands and Open Spaces     No 
Adams Memorial Greenway 0 3 3 No 
East River Valley  0 102 102 No 
Gateway Park 0 38 38 Yes 
Munn Woods 0 40 40 No 
Railroad and Zunwalt  0 24 24 No 
Subtotal  0 207 207 No 
Additional Park Land     
Clear Creek 0 5 5 No 
Greenbriar 1 8 9 No 
Squaw Creek 0 17 17 No 
Subtotal 1 31 30  
Specialized Recreational 
Facilities* Non-Park Land  
    
Bandshell Park 2.5 0 2.5 Yes 
Community Center 2 0 2 Yes 
Gateway Administrative Complex 4 0 4 No 
Ames Dog Park 10 0 10 No 
Moore Memorial  0 40 40 No 
Homewood Golf Course  2 62 64 Yes 
Subtotal 20.5 102 122.5  
Total 280 936 1216  
Source: (City of Ames, 2013 and Kaphle, 2006) 
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Figure 3.3: Park and recreational facilities of the City of Ames  
Ames is a growing community. Relatively high densities with a significant portion of the 
student population can describe the demographic setting of this community. People of Ames 
can enjoy the services associated with a large municipal setting and still experience the essence 
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of a smaller community. Maintaining this character and improving the quality of life is very 
important for the people of Ames. Therefore, developing the open spaces and maintaining the 
quality of the public parks is a priority to the Ames City Council and associated planning 
authorities.  
According to the 2013-2018 park master plan and the existing land use policy plan, Ames has 
a sufficient amount of parklands and open spaces considering both the current and future 
growth of the city. However, the question is how accessible the parks in terms of spatial 
distribution and connectivity are. Figure 3.1 gives us the indication that the City of Ames has 
well-connected road work and accessibility through private vehicles is pretty good. From table 
3.2, it is evident that CyRide connects only a few public parks. Further analysis is required to 
identify that how walkable are the parks, especially from residential land uses.  
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CHAPTER 4: METHODOLOGY 
This research aims to evaluate the accessibility of public parks of Ames using both subjective 
and objective measures and assess the association of various physical and non-physical factors 
with accessibility. All the works done in this research process are summarized in this chapter. 
The complete methodological flowchart of the study is shown in figure 4.2.  
4.1 Research Philosophy 
This research is mostly quantitative in nature. This thesis used a combination of research 
approaches including a review of the related literature, statistical analysis, and spatial data 
analysis. The required data was collected using both primary and secondary sources. The 
primary data was collected using a survey which was designed focusing on collecting 
quantitative data. The analysis techniques involve several geoprocessing and statistical 
methods such as network balancing, frequency distribution, regression analysis. That is why 
the application of quantitative analysis techniques in both data collection and analysis and also 
in the interpretation of the findings can be seen throughout the latter part of this thesis.  
4.2 Work Process 
4.2.1 Formulation of objectives and research questions  
The formulation of objectives is the very next stage which is solely based on the aim that was 
found from the conceptualization of the problem. The goals of the research are identifying the 
most used and favorite public parks by the students, assessing the degree of accessibility and 
lack park services especially for residential zones, evaluating the factors associated with 
concept accessibility and understanding the emotional attachments with public parks. With the 
purpose of achieving these objectives, some specific research questions were formulated at the 
same time, which will guide the research to the desired outcome. The identified research 
questions are as the following: 
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1. Which public parks in Ames are used and preferred by the students?  
2.  How can accessibility of the public parks in Ames be evaluated using GIS-based objective 
measure?  
3. What is the perception of the students of Ames towards “accessibility” and “accessible 
public parks”?  
4. Which specific emotions are linked to the public parks of Ames?  
4.2.2 Literature Review  
Several previous works were reviewed at this stage to gain knowledge about what was done 
previously around the world and establish the theoretical background of the thesis. The 
literature review also contributed to finding analytical techniques to answer the identifies 
research questions. Journals related to Geographic science, planning, and design were 
reviewed in depth to grab the idea of placemaking, identify associated factors attached to 
accessibility and develop a conceptual model for measuring perceived accessibility. Research 
works related to landscape science and transportation were reviewed to identify various 
analytical techniques to measure the degree of accessibility using geographic information 
system.  
4.2.3 Design of conceptual model for assessing perceived accessibility  
The study intends to identify the significant physical and non-physical factors associated with 
park accessibility. Additionally, this study aims to investigate those parks which are 
emotionally attached and preferred by the student. Therefore, it is required to establish a 
conceptual model indicating the required variables. As previously mentioned, Wang et al. 
(2015) proposed an integrated model for the evaluation of perceived accessibility which is used 
as a base model to develop the conceptual model for this study. However, the scope of that 
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Wang’s model is extensive and can be used in different socio-economic and cultural setup. In 
this study, the study area of this study is a small city in North America, and the participants are 
mostly students. Thus, it is predictable that there will be a decreased amount of variation in 
social and knowledge dimension. Considering the scope of the experiment and based on the 
review work of Park (2017); Mahdiar & Dali (2016) and Wang et al. (2015), the following 
model is proposed in this study to measure the perceived accessibility of the public parks in 
Ames. 
Figure 4.1: A conceptual model of evaluating perceived park accessibility of Ames 
The proposed conceptual model of park accessibility contains four components, which are 
transportations, safety, the attractiveness of access route and personal. The transportation 
components in this conceptual model represent the perception regarding the physical aspects 
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of the accessibility like distance, travel mode. The remaining three elements signifies the non-
physical variables which might have a significant impact on accessibility.  
4.2.4 Data Collection  
4.2.4.1 Collection of secondary data 
This research is designed to analyze existing road network and land use data of Ames. 
Geospatial data for the street network, trails and sidewalks, land use zones, Ames City 
Boundary and Public Park were collected from GIS Department of the City of Ames and the 
open data repository of Iowa DOT.   
 4.2.4.2 Survey design and collection of primary data  
The constructed conceptual model of evaluating perceived park accessibility of Ames is used 
to develop a questionnaire survey which was used to collect the primary data. Literature review 
shows that researchers often use Likert Scale to measure different non-physical variables to 
evaluate the underlying judgment (Neuman, 2013; Chang, 1994; Bergh, 2015 and Wang et al., 
(2015). Therefore, a 4-point Likert Scale was used in the questionnaire. Table 4.1 presents the 
variables and associated survey questions. A pilot test was completed before the start of the 
survey using a selected group of people (N = 5) which including both experts and students of 
Ames. Their feedback was implemented in the final questionnaire. The survey consisted of 27 
questions (including statements) in total with the combination of open-ended and close-ended 
questions. The complete survey questionnaire is attached to the Appendix. The survey was 
distributed through online using ‘Qualtrics’ survey software and offline using a printed 
questionnaire. Approximately 1100 students were invited over email and social medium to 
participate in the survey. Furthermore, 90 printed questionnaires were distributed among the 
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student. In total, 122 students partially or completely filled out the survey for a final useable 
response rate of approximately 11%. 
Table 4.1: List of variables used to measure students’ perception of accessibility to the public 
park 
 
Variables  Sub-Variables  Survey Questions / 
Statements  
Measurement Method  
Independent Variable  
Perceived ease of 
accessibility  
Perceived 
Overall 
Accessibility  
Overall, I think I have 
easy, safe and pleasant 
access to my favorite 
public park 
Respondents are 
provided the options  
from “very easy” to 
“very difficult” 
Dependent Variable  
Perceived 
transportations 
attributes   
Perceived 
proximity   
My favorite public park is 
very close to my residence 
Likert scale is used. 
Statements are measured 
of range from 1 to 4 where 
1 is Strongly Disagree, 
and 4 is Strongly Agree.  
Perceived 
travel time  
Travel time is important in 
my decision to visit my 
favorite public park 
Availability of 
public 
transport  
Availability of public 
transportation influences 
my decision to visit my 
favorite public park 
Car ownership  Having or not having a car 
influences my decision to 
visit my favorite public 
park 
Perceived 
travel cost  
The cost of traveling 
influences my decision to 
visit my favorite public 
park 
Perceived 
traffic 
congestion 
Heavy traffic makes it 
difficult for me to walk to 
my favorite public park 
Parking 
Availability  
Availability of parking 
spaces influences my 
decision to visit my favorite 
public park 
Perceived safety  Crime Safety  I feel safe from crime when 
I visit a public park in Ames 
Likert scale is used. 
Statements are measured 
of scale from 1 to 4 
where 1 is Strongly 
Disagree, and 4 is 
Strongly Agree.  
Traffic Safety  I feel safe from traffic 
accidents while walking, 
biking or driving to my 
preferred public park 
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Table 4.1: (continued)  
 
  I feel the roads on the way 
to my favorite public park 
are of high quality and safe. 
 
Perceived 
Attractiveness to 
Access  
Attractive 
Route  
The attractiveness of my 
route has an influence on 
my decision to visit my 
favorite public park 
Likert scale is used. 
Statements are measured 
of scale from 1 to 4 
where 1 is Strongly 
Disagree, and 4 is 
Strongly Agree. 
Personal 
attributes 
Availability of 
leisure time  
I can find enough leisure 
time to visit my favorite 
public parks if I want 
Likert scale is used. 
Statements are measured 
of scale from 1 to 4 
where 1 is Strongly 
Disagree, and 4 is 
Strongly Agree.  
Availability of 
a companion  
Having a companion 
(family/friend/neighbor) is 
vital to visit my favorite 
park 
Perceived 
personal 
connection  
I feel a strong personal 
connection to with the park 
I visit more often 
Control Variable  
Demographic 
Status  
Age  Please, mention your age  Respondents are asked to 
indicate their age in years  
Gender  Please, mention your age Respondents were 
provided multiple options 
which include ‘Male,’ 
‘Female,’ ‘Other’ and 
‘Refuse to say.’ 
Socio-Economic 
status  
Employment 
Status  
Please mention your 
employment status 
Respondents are provided 
multiple options which 
include ‘Full time,’ ‘Part-
time,’ ‘Unemployed,’ 
‘Retired’ and ‘others.’  
Educational 
Status  
What is the highest level of 
education you have 
received? 
Respondents are 
provided multiple options 
which include 
‘Secondary School,’ 
‘High School Diploma or 
Certificate,’ ‘bachelor’s 
degree or equivalent,’ 
‘Master’s Degree or 
equivalent’ and 
‘Doctorate.’   
 
 
 
 Figure 4.2: Methodological flow chart of the study 
3
2
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4.3.5 Data analysis  
 
Types of data required for each objective are mentioned in previous sections and figure 4.2. 
Primarily, various statistical and spatial analysis is performed to produce the expected result.  
4.3.5.1 Spatial Analysis  
 
Geospatial analyses are performed to analyze the connectivity of pedestrian network and 
determine service area of the parks. A pedestrian network is created combining the road 
network and trails. Connectivity of the City of Ames is analyzed calculating link node ratio, 
and pedestrian shed percentage. An additional layer named ‘Park Service Point’ is created to 
identify the park service area. Network distance is primarily used to create half a mile and a 
quarter-mile buffer area around the park access points. All spatial analysis was performed 
using Esri’s ArcGIS Desktop 10.4.  
4.3.5.2 Statistical Analysis  
 
A variety of statistical methods are implied to evaluate users’ perception regarding park 
accessibility and assess the impact of emotions. For example, the frequency distribution is used 
to determine respondents’ characteristics and identify the most preferred public park. A 
bivariate correlation is used to observe if there is any multicollinearity amongst the variables. 
A regression model is constructed to including 14 independent variables to detect which factor 
provides the strongest predictors of the park accessibility. Statistical analyses are performed 
using JMP 14 (a statistical software from SAS). The primary dataset is created using Microsoft 
Excel. Later, data cleaning and analyses are performed through JMP 14. Figure 4.2 shows the 
expected output from different statistical analyses. The detailed results of different statistical 
analyses are presented in chapter 7.  
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CHAPTER 5: ASSESSING THE DEGREE OF PARK ACCESSIBILITY USING 
GEOGRAPHIC INFORMATION SYSTEM 
 
This chapter focuses on assessing the degree of park accessibility using geographic information 
system measures. The underlying assumption is there are areas in Ames with lower 
accessibility to parks which can be identified by using distance base analysis through GIS. The 
limitation of performing the GIS-based analysis is that it only uses distance and time as 
determining factors for park accessibility and overlook the importance of non-physical factors 
such as emotions, personal connection or safety. The most prominent measure of assessing 
accessibility is evaluating network connectivity where connectivity can be defined as the 
degree to which local roads, trails, sidewalks are connected (Marhall, 2005). This research 
measures connectivity by calculating link node ratio and pedestrian shed percentage. 
According to Trust for Public Land and National Park Service Association, 10-minute walking 
distance or half a mile is a common national standard for providing park services. They have 
mentioned park service as a facility which every people should access regardless of having a 
private vehicle (Harnik and Martin,  2016). For this reason, a pedestrian network is used to 
calculate connectivity. Another common measure of accessibility assessment is determining 
the service area of a facility (such as a park). This research also identifies the park service areas 
using the pedestrian network to illustrate which parts of the city are lacking park services. This 
chapter will present the processes and the results of the connectivity and accessibility analysis 
methods mentioned above. 
5.1 Assessment of Connectivity 
The formal definition of connectivity is the density of connections or nodes in a street network 
and the directness of links. A well-connected road system provides many alternatives and 
comparatively shorter routes, which eventually reduces the travel distance and affects 
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accessibility (especially walkability) positively (Marhall, 2005 and Agampatian, 2014). 
Intersection or node density, alpha index, link node ratio, pedestrian shed percentage are some 
of the standard measures which are used in evaluating network connectivity (Agampatian, 
2014).  
5.1.1 Link Node Ratio 
Link-Node Ratio refers to the ratio of the links with the number of nodes within a particular 
block of the study area. Generally, intersections are known as nodes, and road segments 
between two nodes are referred to as links.  
 
 
 
 
 
 
Figure 5.1: Link node ratio calculation (Dill, 2004) 
Previous research indicates that cities with a link node ratio of 1.4 or more than that are 
considered as highly connected (Dunn et al., 2018 and Handy et al., 2003). The drawback of 
using link node ratio is that the resulting map does not reflect the length of the road (Handy et 
al., 2003). Moreover, a higher score can be seen near the boundaries of the city as there are 
more extensive links and fewer intersections in those areas (Agampatian, 2014, Dunn et al., 
2018 and Handy et al., 2003). This limitation of link node ratio method is known as the edge 
effect. Higher link-node ratio score is also possible if the block size is too small. This is because 
multiple shorter links are counted for different blocks for the same amount of nodes. The size 
of the block/grid depends on the shape and size of the study area. Handy et al. (2003) 
36 
 
mentioned three cases where the authorities used 1 square mile (1600 meter) blocks to calculate 
link node ratio. In another study, Dunn et al. (2018) used half a mile (800 meters) buffer area 
to calculate link node ratio for a small city the Midwest US. In this study, a 1,000-meter grid 
is created for the entire study area using fishnet function of ArcGIS Desktop, and link node 
ratio is calculated for each thousand-meter square block (figure 5.2). The grid size identified 
by conducting several trial calculations (considering the shape of the study area) within the 
range of 800 meters to 1600 meter. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2: Calculated link-node ratio scores for the City of Ames  
Link Node Ratio for the City of Ames  
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A pedestrian network is used to calculate the link-node ratio for the City of Ames. Geospatial 
data for the street network, trails and sidewalks were collected from the GIS Department of the 
City of Ames. The pedestrian network is created combining street and the trail data using 
several geoprocessing tools while keeping the Open Street Map (OSM) and the sidewalk data 
as reference layers.  
The link-node ratio reveals that Ames has a well-connected street network and a robust trail 
system which facilitates the pedestrian with a substantial amount of alternate and shorter 
routes. Figure 5.2 shows that most of the areas inside the city limits have a link-node ratio 
score more than 1.2. Especially, considering the scores with the network, downtown Ames, 
North and West Ames are very well connected with their surrounding land uses. However, the 
link-node ratio only gives us an idea about the directness of the link and overall connectivity 
of the Ames. Spatial distribution of the parks should be considered to come to a concrete 
conclusion regarding accessibility and connectivity of public parks. 
5.1.2 Pedestrian Shed Score 
The pedestrian shed score is another method to measure the connectivity of a pedestrian 
network through which some limitations of link node ratio can be overcome. Pedestrian shed 
or ped shed refers to the area accessible via a pedestrian network as a percentage of the area 
demarcated by the euclidian buffer (Dunn et al., 2018 & Larco and Parker, 2013). A higher 
pedestrian shed percentage means greater connectivity. Esri’s ArcGIS Desktop software has a 
built-in network analyst extension through which the network-based service area can be 
constructed for different service points. Dunn et al. (2018) utilized this method to measure the 
connectivity of the City of Perry, Iowa. This method is useful to overcome the limitations of 
link node ratio method created due to smaller block size and edge effect. The similar approach 
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is applied to the City of Ames in this research. A 500- meter grid is created to measure the 
connectivity for entire Ames. The centroid of each grid cell is utilized to create both network-
based buffer and Euclidian buffers. The buffer distance is selected half a mile which is 
commonly considered as the walkable distance (Dunn et al., 2018 and Weinstein et al., 2008). 
For the centroids near the edge of the City, only the buffer areas within the city limits are 
considered to calculate the percentage of the pedestrian shed.  Using the following equation 
pedestrian shed percentage is calculated for Ames which is illustrated in figure 5.3.  
𝑃𝑒𝑑𝑒𝑠𝑡𝑟𝑖𝑎𝑛 𝑆ℎ𝑒𝑑 (𝑃𝑒𝑑 𝑆ℎ𝑒𝑑)% =
𝑁𝑒𝑡𝑤𝑜𝑟𝑘 𝑏𝑎𝑠𝑒𝑑 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑎𝑟𝑒𝑎 𝑓𝑟𝑜𝑚 𝑎 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑝𝑜𝑖𝑛𝑡
𝐸𝑢𝑐𝑙𝑖𝑑𝑒𝑎𝑛 𝐵𝑢𝑓𝑓𝑒𝑟 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑝𝑜𝑖𝑛𝑡 
∗ 100 
 
 
 
 
 
 
 
 
 
 
 
 
Pedestrian Shed Percentage   
Figure 5.3: Pedestrian shed percentage for the City of Ames 
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Figure 5.3 shows that pedestrian shed percentage is comparatively high in the urban core 
compared to the edge of the City. The pedestrian network is very well connected in the 
Downtown-North Ames and the West Ames area. The pedestrian shed percentages give us 
comparatively a precise illustration of connectivity of Ames while link node ratio portrays the 
overview. The least connected areas are not necessarily the areas having the lowest degree of 
accessibility and require road network and infrastructural development. It depends mostly on 
the existing and future land use. For instance, the significant portion of the eastern part of Ames 
is designated as industrial and agricultural zones. Therefore, some grid cells in those areas have 
lower pedestrian shed percentage. For evaluating park accessibility, it is also necessary to 
compare the spatial location of public parks with the pedestrian shed score (Figure 5.4).  
 
  
Figure 5.4: Pedestrian shed percentage with spatial location of public park 
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Figure 5.4 shows that most of the neighborhood parks are located in the highly connected urban 
areas. The areas with a dark blue gradient indicate higher pedestrian connectivity in the 
neighborhoods. In most of the cases, higher pedestrian connectivity facilitates the citizens to 
reach to their closest public parks with ease. However, some community parks in the north-
west and west part of the city (Moore Memorial Park or Emma McCarthy Lee Memorial Park) 
offer comparatively lower degree accessibility to the people.  
5.2 Network based Park Service Area 
With link-node ratio and pedestrian shed percentage, it can be identified how connected are 
public the parks with the pedestrian network. Those methods do not provide any spatial 
locations of the areas that lack park services. In other words, the service area of the public 
parks cannot be determined with connectivity analysis. Researchers often create a circular 
buffer using a quarter mile or half a mile euclidian radius from the geographic center or edge 
of the parks. The problem of using the geometric center is that it creates reduced park service 
areas for larger parks. For instance, the use of circular 
buffer generates same park service area for a 
community park and a regional park. Again, in most of 
the cases, parks can only be accessed by park gates, 
roads, trails or certain access points. 
In this research, the network analysis technique is used 
to determine the park service area. A point feature class 
named ‘park access point’ is created marking only the 
defined access points of the parks (Figure 5.4). Then, 
Pedestrian Network 
Park 
Park Access Points  
Figure 5.5: Creation of the feature 
class ‘Park Access points’. 
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from the pedestrian network, quarter mile, half a mile, and a one-mile buffer area are created 
outwards from each park’s points of access along the surrounding streets (Figure 5.5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
From figure 5.6, it is visible that a significant portion of east and south part of Ames have poor 
park services. The location of Ames’ park facilities and the forms of access produced through 
the network analysis method might be considered insignificant if the less accessible areas are 
Park Service Area of Ames  
Figure 5.6: Park service area identification using network distance  
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lightly populated. It is possible to compare parks service area with the residential land use 
zones using GIS functions, which might provide a more meaningful result. Figure 5.7 and 
figure 5.8 represents the residential land uses outside the quarter-mile and half a mile park 
service area.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Residential Zones Outside a Quarter Mile Walking 
Distance of the Park Service Area 
Figure 5.7: Residential zones outside a quarter mile walking distance of the 
park service area 
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According to the City of Ames Municipal Zoning Code, the residential areas of Ames are 
classified into five zoning categories. The density limit of each zoning categories are as 
follows:  
Figure 5.8: Residential zones outside half a mile walking distance of the park 
service area 
 
Residential Zones Outside a Quarter Mile Walking 
Distance of the Park Service Area 
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Table 5.1: Residential land use classifications with density 
 
Land Use Type  Density 
Residential High Density 
(RH) 
At least 11.2 dwelling units per net acre, but no more than 
38.56 dwelling units per net acre. 
Residential Medium Density 
(RM) 
At least 7.26 but at most 22.31 dwelling units per net acre 
Urban Core Residential 
Medium Density (UCRM) 
At most 7.26 dwelling units per net acre 
Low-Density Residential (RL) At most 7.26 dwelling units per net acre. 
The Residential Low-Density 
Park Zone (RLP) 
However, the purpose of this zone is to facilitate mobile 
home and manufactured home parks which are 
appropriately developed in areas with adequate utility 
facilities, and road support systems. 
Source : (City of Ames Municipal Code) 
By comparing figure 5.7 and figure 5.8 (residential zone outside park service area) with figure 
5.6 (network-based park service area), it can be concluded that lack of park services in the East 
and South of Ames are not significant as these areas are not densely populated. Instead, Ames 
Park and Recreation Department should extend their attention to the high-density residential 
zones outside half a mile park service area of existing parks (figure 5.8) for future parklands 
development. Students mostly reside in these identified high-density areas. Iowa State 
University West Apartments, Copper Beech Ames, residential zones near 26th street and Grand 
Avenue are some of the high-density areas where students need to walk more than half a mile 
to reach the nearest public parks.  
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5.3 Discussion 
In this part of the study, the study attempted to answer some previously specified research 
questions. First one is how can accessibility of the public parks in Ames be evaluated using 
GIS measures? and the second one, which areas (especially residential zones) of the city of 
Ames lack park services? This study identifies a more effective process of measuring and 
visualizing the degree of accessibility of park services through distance-based analysis. A 
pedestrian network is used instead of using the Euclidean distances as it provides a more 
accurate and realistic representation of the geographic extent of service areas.  
Identifying the connectivity of the network and measuring the extent of the service area are 
both very significant to determine the degree of accessibility. The first one informs us if there 
is any requirement of new infrastructures (trails or roads) to enhance the service of the existing 
facilities. In the case of Ames’ public parks, pedestrian shed method provides a better result 
whereas the link-node ratio technique results in a quick and overall understanding. From both 
the analyses, it is evident that Ames’ Park service is well connected with the street network. 
Some infrastructural development is required in the West Ames to increase the connectivity of 
the community parks, i.e., Moore Memorial Park and Emma McCarthy Lee Memorial Park. 
In the case of identifying the park service area, both from the literature and from the analysis 
in this research, it can be stated that the network analysis method produces more reasonable 
results (Nicholls, 2001). It is required to compare the service area map with the residential 
zones to create a more meaningful outcome. For that reason, this research has compared the 
resulting service area with the spatial location of the existing residential zones. The resulting 
map (figure 5.8) indicates some high-density residential zones (especially in the west and 
southern part of the city) has a lack of park service. 
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Nevertheless, the interpretation of the generated map significantly depends on the planning 
goals and perception of the community. The methods mentioned in this chapter are primarily 
used to identify gaps in connectivity of streets and park services. However, prioritizing the 
gaps and taking measures to reduce the differences are still subject to the goal of the 
community. In general, high-density residential zones outside half a mile buffer should be 
given priority for future park and recreation facility development. This recommendation is 
more appropriate if the vision of the community is to build the entire Ames as a walkable 
community. At the same time, understanding various other physical and non-physical factors, 
for instance, safety, the attractiveness of route, sense of distance, car ownership are also 
fundamental to establish the priority and vision of the community. Therefore, the primary 
purpose of the analysis in this part of the research is to facilitate the planners with the necessary 
information and tools regarding park accessibility which might make a significant contribution 
to future decision making. 
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CHAPTER 6: EVALUATION OF PERCEIVED ACCESSIBILITY  
 
Accessibility of parks is also involved with various non-physical attributes of the places and 
perception the users along with the physical distance and time. Users often perceive a park 
more accessible when they feel safe or emotionally connected to that park (Hashemnezhad et 
al., 2012, Wang et al., 2015; Mahdiar & Dali, 2016). However, users’ perception of the park 
access varies place to place and context to context. In this study, an empirical experiment has 
been conducted to evaluate the students’ perceived accessibility of the public parks in Ames, 
Iowa. This chapter will focus to identify which public parks in Ames are preferred most by the 
students and which specific factors have a significant influence on the perceived accessibility 
of parks.  
6.1 Conceptual Model Development, Survey Design and Data Collection 
The study hypothesized that along with physical attributes, some non-physical factors and 
perception of the users influence the park accessibility. The study intends to identify those 
significant factors in the context of Ames. Additionally, this study aims to find out the public 
parks more emotionally attached and preferred by the student. To perform this empirical 
experiment, a conceptual model (figure 2.2) was developed indicating the variables needed. 
The constructed model was used to develop a questionnaire survey which was implemented to 
collect the primary data. Literature review shows that researchers often use Likert Scale to 
measure different non-physical variables to evaluate the underlying judgment (Neuman, 2013; 
Chang, 1994; Bergh, 2015 and Wang et al., 2015). Therefore, a 4-point Likert Scale was used 
in that questionnaire. Table 4.1 presents the survey questions used in this study. The collected 
data is analyzed to investigate the identified research questions and fulfill the objectives.  
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6.2 Respondent Characteristics 
The survey was distributed through online using Qualtrics survey software and offline using 
the printed version of the same questionnaire format. Approximately 1100 students were 
invited over email and social media to participate in the survey. Furthermore, 90 printed 
questionnaires were distributed among the student. In total, 122 students partially or filled out 
the survey for a final useable response rate of 11% (approximately). Female students were 
more responsive (59.02%) among the total respondents. The average age of the participants 
was 26.18 years, and they have completed at least a high school diploma or school certificate. 
The respondents’ characteristics match with the expected result as all the participants are the 
students of Iowa State University. Table 6.2 summarizes the attributes of the participants.  
Table 6.1: Description of the participants 
Attributes  Count  Percentage  
Age Group (years)  
 19-22 39 31.97% 
23-26 31 25.41% 
27-30 34 27.87% 
31-34 10 8.20% 
Above 34  4 3.28% 
 Not answered  4 3.28% 
 Average                         26.18 years 
Gender   
 Male 49 40.16% 
Female 72 59.02% 
Not Answered 1 0.82% 
Completed highest level of Education   
 Secondary 1 0.82% 
High School Diploma or School 
Certificate 35 28.69% 
Bachelor's degree or Equivalent 34 27.87% 
Master's degree or equivalent or 
Higher 51 41.80% 
Not Answered  1 0.82% 
Total number of participants = 122  
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6.3 Favorite Public Parks 
One of the primary purposes of the study is to identify that if any specific public parks are 
preferred and used more by the students. In the survey, the students were asked to mention the 
name of the public park which they frequently visit. The survey result shows that 86.06% of 
respondents favorite public park is either a regional park (Ada Hayden Heritage Park) or a 
community park (Brookside Park, Emma McCarthy Lee Park). However, from the result, it 
could not be inferred that accessibility is the only reason to increase park utilization; though it 
might have a significant role.  
Table 6.2: Favorite Public Park of the Students 
Park Name  Count Percentage 
Ada Hayden Heritage Park  47 38.52% 
Brookside Park  26 21.31% 
Emma McCarthy Lee Park  11 9.02% 
Inis Grove Park  17 13.93% 
Moore Memorial Park  4 3.28% 
Bandshell Park  4 3.28% 
Other parks   12 9.84% 
Not answered   1 0.82% 
Total  122 100% 
 
6.4 Importance of Transportation Attributes on Perceived Accessibility  
A set of questions were designed to understand the students’ perception of proximity, car 
ownership, traffic congestion, travel time, public transportation, parking space and travel cost 
on the accessibility of public park. The participants were asked to rate a set of statements on a 
scale of one to four where one represents strongly disagree, and four represents strongly agree 
(the survey result is shown in figure 6.1 and 6.2).   
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Figure 6.1: Students’ perception regarding proximity, car ownership, traffic congestion and 
travel cost on the accessibility of public park  
Figure 6.2: Students’ perception regarding the availability of public transportation, enough 
parking space and travel time on the park accessibility 
 
From the survey result (figure 6.1 and 6.2), it is evident that the proximity to park, shorter 
travel time and car ownership have a positive impact on the utilization of public parks. On the 
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contrary, the amount of traffic or the cost of traveling does not have a significant effect on the 
decision of visiting a public park. However, there is not a consensus regarding whether the 
availability of public transport and parking space influence the choice of going to public parks. 
In the survey, students were also asked to mention their primary mode of transportation to 
reach their preferred public park. From 121 responses, 81 students named car (personal 
vehicle) as their primary transportation mode (figure 6.3).  
 
 
 
 
 
 
 
 
 
 
Figure 6.3: Students primary mode of transportation to travel to the public park 
6.5 Impact of Safety on Accessibility 
Safety is an essential and complex dimension in the assessment of perceived accessibility. This 
study included multiple questions to evaluate various aspects of safety. The students were 
asked to give a score of their perception regarding crime safety, traffic safety and the overall 
quality of the roads. Figure 6.4 illustrates the survey results where many of the students 
(approximately 90% of the total respondents) expressed their satisfaction with the overall 
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safety of the public parks. Nevertheless, as safety (especially crime safety) is a very sensitive 
issue, any concerns regarding safety should be addressed as a priority.   
Figure 6.4: Impact of safety on the public park accessibility  
 
6.6 Impact of the Attractiveness of Route and Personal Attributes on Accessibility 
 
The attractiveness of route, availability of leisure time, personal connection to the park and 
having a company are four critical non-physical variables which often influence the overall 
park accessibility. These non-physical variable related questions and the responses of these 
helped significantly in developing some meaningful insights (shown in figure 6.5). 
Approximately 73% of the students think that having a company influence their decision of 
visiting their favorite park. More than half of the students feel that strong personal connection 
and attractiveness to route have significant importance on deciding to visit a public park (figure 
6.5).  
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Figure 6.6: Overall perceived accessibility 
 
Therefore, it can be stated that the students value various non-physical factors and emotional 
connections on overall park accessibility. Thus, in the latter part of the study, a regression 
model will be constructed including both physical and non-physical variables to identify which 
variables are significantly related with the overall easy, safe and pleasant access of public park. 
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Figure 6.5: Impact of the attractiveness of route and personal attributes on park accessibility 
 
54 
 
6. 7 Regression Model 
The principal focus of this chapter is to study how the perceptions of accessibility influence 
students’ utilization of the public park. The study hypothesized that if the non-physical factors 
and perception of students, along with physical indicators, have a significant influence on the 
park accessibility. Descriptive statistics have been used so far to evaluate students’ perceptions 
and concerns regarding the identified variables in the conceptual model. However, descriptive 
statistics cannot assess the connection between the dependent and independent variables. In 
several previous research related to accessibility of urban parks and walkability, researchers 
used multiple regression and logistic regression to identify the association of different 
indicators with accessibility (Cutts et al., 2009; Maroko et al., 2009 and Wang et al., 2015).  
In this study, a regression model is constructed including both physical and non-physical 
variables to detect which variable provides the strongest predictors of the park accessibility. In 
the multiple regression model, the overall perceived accessibility statement is regressed against 
14 exploratory variables (identified through the conceptual model) of park accessibility. 
Amongst the 122 data points, 121 observation were used to construct the model as one 
observation was identified as outlier using Cook’s Distance and residuals plot analysis. Results 
from the multiple regression analysis are reported in table 6.4. 
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Table 6.3: Full regression model of students perceived accessibility  
 Overall Students Perceived Accessibility  
Variables Estimate Std Error P > | t | VIF 
Intercept 1.07342 0.417533    0.0116** . 
Proximity to public park 0.1895447 0.052779    0.0005* 1.32053 
Car ownership -0.009723 0.050001 0.8462 1.50303 
Congestion -0.05796 0.05664 0.3086 1.66382 
Travel cost 0.0595462 0.058448 0.3107 1.86264 
Public transportation availability -0.066711 0.04354 0.1286 1.33682 
Parking space availability 0.0612698 0.04556 0.1817 1.37194 
Travel time -0.032728 0.048498 0.5013 1.33349 
Safety from crime 0.1116868 0.065563 0.0915 1.49962 
Safety from accidents 0.0438584 0.071924 0.5434 1.50638 
Safe and improved road quality  0.2320023 0.089493 0.0109** 1.55329 
Route attractiveness -0.013556 0.051986 0.7948 1.19541 
Personal connection with the park 0.1367539 0.05655 0.0174** 1.16298 
Availability of leisure time 0.0274628 0.056417    0.6275 1.16006 
Availability of company 0.0471661 0.049397    0.3419 1.23485 
 *p< 0.05 (2-tailed).             R Square Value = 0.38205 
**p< 0.01(2-tailed).             Adjusted R Square Value= 0.296393  
 
The constructed model is statistically significant (p<0.01) and moderately strong to explain the 
overall variability (adjusted RSquare=0.296393) of students perceived accessibility. The R 
square value indicates that the constructed model can explain approximately 39 percent of the 
variability of overall perceived accessibility. The underlying assumptions (linearity, 
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homoscedasticity, multivariate normality, no multicollinearity) of the model are also diagnosed 
by conducting data plotting, residual plotting, correlation analysis (Baur & Lamnek, 2007). In 
the model, the identified significant predictor variables are proximity to the park; safe and 
improved road quality and personal connection with the park. The positive sign of the 
coefficients from all three variable indicates that they are positively correlated with perceived 
accessibility. Therefore, it can be inferred that along with distance base measure; it is also 
essential to address some other factors such as quality of roads and personal connection to the 
parks to explain the students’ accessibility of public parks in Ames.  
6.8 Emotional Attachment to Public Parks 
Another important objective of the study is to identify which specific emotions of the citizens 
are linked to the public parks of Ames. The study hypothesized that emotional connection to 
public parks is critical to the users, and specific emotions play a significant role in making 
particular public parks more accessible. The result of the regression model indicates that 
feeling personal connection to the park is a significant predictor which can explain the park 
accessibility. It does not necessarily mean that the participant students feel connected with 
every park in the same way and they evoke the same positive emotions. The survey asked the 
students to mention three positive emotions which they feel in their favorite public park. The 
survey provided the participants as a list of words (table 6.4) to express their feelings. The 
classifications of emotions were collected from the book titled Non-violent communication 
was authored by Rosenberg (Rosenberg, 2005). The result of the survey is presented in table 
6.6.  
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Table 6.4: Inventory of emotions/feelings by Rosenberg 
AFFECTIONATE 
Compassionate 
open-hearted 
sympathetic 
tender 
warm 
friendly 
loving 
PEACEFUL 
calm 
clear-headed 
equanimous 
fulfilled 
mellow 
quiet 
relaxed 
relieved 
satisfied 
comfortable 
centered 
content 
serene 
still 
tranquil 
trusting 
involved 
spellbound 
stimulated 
HOPEFUL 
Expectant 
encouraged 
optimistic 
 
EXCITED 
amazed 
energetic 
lively 
passionate 
surprised 
vibrant 
animated 
ardent 
aroused 
enthusiastic 
giddy 
invigorated 
astonished 
dazzled 
eager 
GRATEFUL 
thankful 
touched 
appreciative 
moved 
INSPIRED 
awed 
amazed 
wonder 
JOYFUL 
jubilant 
pleased 
tickled  
Amused 
delighted 
glad 
happy 
 
EXHILARATED 
blissful 
ecstatic 
elated 
enthralled 
exuberant 
radiant 
rapturous 
thrilled 
ENGAGED 
absorbed 
alert 
curious 
enchanted 
entranced 
engrossed 
fascinated 
interested 
intrigued 
REFRESHED 
enlivened 
rejuvenated 
renewed 
rested 
restored 
revived 
CONFIDENT 
empowered 
open 
proud 
safe 
secure 
 
(Rosenberg, 2005) 
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Table 6.5: Emotions felt at public parks in Ames  
 
Emotion 1 
(N=120) 
Emotion 2 
(N=119) 
Emotion 3 
(N=119) 
Overall 
Percentage 
 Count Count Count (%) 
Affectionate  13 1 4 5.03% 
Confident  8 0 6 3.91% 
Engaged 12 1 7 5.59% 
Excited  12 22 3 10.34% 
Exhilarated  0 2 6 2.23% 
Grateful 7 10 3 5.59% 
Hopeful  0 5 3 2.23% 
Inspired 0 5 1 1.68% 
Joyful 23 9 8 11.17% 
Peaceful  36 40 46 34.08% 
Refreshed 9 24 32 18.16% 
 
Table 6.5 summarizes the categories of emotions and how often the students selected them. 
The majority of the participants feel peaceful (34.08%) when they visit their preferred public 
park. At the same time, students also feel refreshed (18.16%) and joyful (11.17%) which is an 
indication of restoration ability of the parks. Therefore, it can be stated that the majority of the 
students visit a public park to recharge themselves and find peace from their stressful life.  
This study also intends to identify if different public parks of Ames attracts users by evoking 
different emotions. Table 6.6 shows the categories of the feelings felt at the different public 
park. In other words, it presents how different public parks connect the students by inducing 
different emotions. 
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Table 6.6: Emotions felt at students the most preferred public parks  
 
Ada Hayden 
Heritage Park 
(N=47) 
Brookside 
Park 
(N=26) 
Inis Groove 
Park 
(N=17) 
Emma McCarthy 
Lee Park 
(N=11) 
Affectionate 3.79% 7.89% 3.92% 12.50% 
Confident 3.03% 5.26% 1.96% 3.13% 
Engaged 6.82% 6.58% 0.00% 6.25% 
Excited 9.85% 7.89% 21.57% 9.38% 
Exhilarated 3.03% 1.32% 3.92% 3.13% 
Grateful 3.03% 3.95% 1.96% 0.00% 
Hopeful 0.00% 5.26% 0.00% 0.00% 
Inspired 1.52% 2.63% 0.00% 3.13% 
Joyful 9.85% 10.53% 19.61% 12.50% 
Peaceful 40.91% 31.58% 27.45% 34.38% 
Refreshed 18.18% 17.11% 19.61% 15.63% 
 
The results presented in Table 6.6 demonstrates a high level of the peaceful and refreshing 
environment in all the public park of Ames.  Especially, Ada Hayden Heritage Park can be 
portrayed as a place with excellent scenic beauty evoking the feeling peaceful amongst the 
students. A significant portion of participants (21.57%) mentioned their favorite public park as 
Inis Groove, expressed their feeling of excitement. Furthermore, compared to the other parks, 
more students (12.50%) feel affectionate while visiting Emma McCarthy Lee Park. 
  
60 
 
6.9 Discussion 
 
The survey results provide some significant insight regarding perceived park accessibility. The 
outcome depicts that the students of Ames can connect more to the regional or the local parks 
rather than neighborhood parks. More than 65% of the student use their private vehicle to visit 
their favorite park. Very few students mentioned CyRide as their primary mode of 
transportation for traveling to the park.  
Both descriptive and inferential statistics are applied to interpret the questionnaire survey 
results. Descriptive statistics support that both transportation attributes (physical) and personal 
attributes affect decision making to visit a public park. Approximately, 73% of students think 
that having a company influence their decision of visiting their favorite park. More than 53% 
student feel that strong personal connection and attractiveness to route have importance on 
deciding to visit a public park. 
This regression analysis validates the influence of non-physical and physical factors on 
students’ perceived park accessibility. Though, the physical factor (proximity and safe and 
improved road quality) provides the most critical predictor of perceived accessibility, one non-
physical indicator (personal connection to the park) be also verified as a statistically significant 
factor. Therefore, it can be inferred that the park related accessibility works should address the 
issue of the individual’s connection with the parks.  
The study also explored the expressed emotions towards the public parks which can often be 
related with the personal connection. The survey results reflect that the majority of the students 
visit a public park to enjoy a peaceful environment in order to revive and refresh themselves 
from physical and mental stress. However, the outcomes do not provide enough support that 
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different public parks evoke different emotions. This result can be significant for park planners, 
transportation planners and other planning authorities to plan for future community parks and 
increase utilization of existing neighborhood parks.  
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CHAPTER 7: FINAL REMARKS AND CONCLUSIONS 
7.1 Summary of Key Research Findings 
The fundamental purpose of this research was to assess an urban park system relating to the 
complex concept of accessibility by using multiple approaches and recognize individuals’ 
emotional connection to the park. In this regard, the geographic information system was used 
while taking an objective approach and several statistical analyses are performed while taking 
the subjective approach. 
Distance is often considered as the main impedance factor of assessing accessibility to any 
services. Geographic Information System (GIS) has enabled the researchers to perform 
spatially detailed analysis and consider the distance impedance to identify the places lacking a 
particular service. This study exhibits the usage of Geographic Information System in assessing 
the accessibility of the public parks. The resulting maps are valuable for evaluating 
connectivity (figure 5.1 and 5.2) and identifying high-density residential areas (figure 5.6) 
lacking park services. In Ames, the high-density areas are mostly populated by students. 
Therefore, the produced map mainly illustrates the students’ lack of accessibility to public 
parks.  
According to some previous studies, accessibility is a multi-dimensional concept, and it is 
essential to consider accessibility as an outcome of several associated physical and non-
physical factors (Handy & Niemeyer, 1997; Wang et al., 2013). By conducting a questionnaire 
survey, this study evaluates students’ perception of ‘access’ and ‘accessibility’ to public parks. 
Furthermore, through multiple regression analysis, the study confirms the effect of both 
physical and non-physical factors on students’ perceived park accessibility. 
63 
 
‘Personal connection to the park’ is one of the identified statistically significant non-physical 
factors affecting park accessibility. Connection with a place develops when people share their 
memories with the place and get emotionally attached. This study also intends to identify which 
emotions are evoked in the public parks of Ames and if different public parks generate different 
emotions. The survey results demonstrate that the public parks in the Ames mostly induces 
‘peaceful’ and ‘refreshing’ feeling which also support the previous research that noted some 
public parks as powers places (Poplin, 2017). Additionally, compared to other parks, students 
feel the more ‘excitement’ in Inis Groove Park and ‘affectionate’ in ‘Emma McCarthy Lee’ 
park. However, many students only chose either regional park or community park as their 
favorite public park. It can be stated that contrasting to the neighborhood parks, larger parks in 
Ames attracts the students by inducing a peaceful feeling and helping them to revive from their 
strenuous life.  
7.2 Recommendations and Conclusion 
This thesis has presented an approach of assessing connectivity and service area of urban parks 
using network and land use data. An empirical experiment has been conducted using the 
approach to identify the spatial location of the park needs of the City of Ames. The benefit of 
this GIS-based approach is that it can produce spatially detailed results within a short time for 
performance measure and decision making. Park and Recreation Department of the City of 
Ames could consider the generated maps as a suggestion for future park development 
programs. Furthermore, any public agency would be able to perform a similar accessibility 
analysis to evaluate park need of a city.   
The results from this thesis also advocate that simply increasing the number of parklands will 
not necessarily correspond to an increase in park use.  The conceptual model enabled the study 
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to perform empirical testing of the association of overall park accessibility with various 
transport, safety and personal attributes from an individual perceptual standpoint. The test 
outcomes provide a better understanding of accessibility of the urban parks and prove the 
significance of taking measure to improve road quality and build link up of the students with 
the urban parks. Organizing regular programs and events in the park, providing student activity 
related amenities such as lighting, basketball hoops, shade to encourage walking, cycling and 
playing might contribute to bringing a positive impact on students’ connection to parks.  
The layer of emotion is one of the less considered aspects of urban parks which has a significant 
influence on placemaking, as it can help to attract different user groups continually. This 
research attempted to address the contribution of the emotions on the park preference and 
accessibility. In another way, the analyses of emotion show the students’ emotional desires 
from the parks. Though further research should be done for better understanding of emotional 
attachment to parks, it provides the planners and associated authorities with an additional tool 
to rethink about the park planning.  
7.3 Limitations and Future Research 
A major challenge the study confronted was the very low response rate of the questionnaire 
survey. Only 122 students from different departments of the Iowa State University was 
responded to the survey. The participants of the survey were students, and thus the results can 
not be generalized for the entire city. The limited sample size has also narrowed the ability of 
this research to test some hypothetical situations such as scenarios only for regional parks and 
community parks.   
Every research opens the door to a new list of research provisions in that particular research 
arena. This study is no exception to that tradition. In the evaluation of perceived accessibility, 
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the conceptual model only explored the most important variables related to park accessibility 
identified from the literature review. As the significance of different variables attributes varies 
context to context, the future research should investigate some other such as variables related 
availability of park information, and environmental attributes. In Ames, precipitation and 
temperature play a vital role in the daily activities of the inhabitants. In the future, data can be 
collected at different time points to investigate the impact of weather condition on accessibility. 
Furthermore, the impact of the installation of different treatments and surface condition of park 
route can also be tested to generate a more complete insight. 
This research mostly took a quantitative approach from data collection and analyzing phase to 
the decision-making stage. The involvement process of the stakeholders is not reflected in the 
recommendations. Looking forward, the researchers could take a qualitative approach, and 
arrange interviews with the community leaders, park officials and academicians to identify the 
vision and goal of the community.  
This study briefly explored the effect of emotions on making quality urban spaces and 
increasing the utilization of public parks. The results generate some additional interesting 
research questions such as which are the most critical emotions for the residents of the city; if 
the emotional appeal of other public places is different from the parks. Additional and 
extensive research is required for a better understanding of the dynamics of the layer emotion 
over quality urban spaces. Further understanding regarding emotion felt at places, and its 
relation to accessibility should play a vital role in creating more quality places in urban areas. 
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APPENDIX A: SURVEY QUESTIONNAIRE 
Evaluating Perceived Accessibility of Public Park in Ames, Iowa 
 
 
 
1. Please, provide the name and location of a public park of Ames you visit frequently 
(your favorite public park)? 
___________________________________________________________________________ 
2.  Why do you visit this park frequently? Please, mention three reasons. 
Reason 1: _______________________________ 
 
Reason 2: ________________________________ 
 
Reason 3: ________________________________ 
 
3. Please, provide Address from where you come to visit your favorite public park? 
 
___________________________________________________________________________ 
4.  How do you usually travel to the park? (Please check one box)  
    Car     Public transport        Walk 
    Bike     Other (Please specify) _____________________ 
Dear participants, 
You are invited to participate in a survey that focuses on your perception of public parks in Ames. 
Do you like to visit public parks in Ames during your leisure time to feel refreshed and relaxed? If so, 
this survey is for you.  
Your answers to the survey will help to identify the most accessible public parks in Ames and analyze 
different aspects of these public parks. I am conducting this survey for my final capstone project. The 
survey is anonymous; your personal information will not be revealed at any point. Your participation is 
voluntary. You may also skip any question if you feel uncomfortable to answer that question.  
The survey should take approximately 15-20 minutes to complete. Thank you in advance for your 
valuable input.  
For further query, please feel free to contact Shoaib Mahmud, Department of Community and 
Regional Planning, Iowa State University, Ames, Iowa. E-mail: smahmud@iastate.edu 
 
 
The first questions are about which parks you frequently visit in Ames.  
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5. How frequently do you visit your favorite public park? (Please check one box)  
 
    Everyday      Few times a week      Once a week 
    Once in a month     Few times in a year      Never 
6. On average, how far do you travel to reach your favorite public park? ______________miles  
 
7. Do you agree or disagree with the following statements? (Please, rate these statements 
on a scale from 1 to 4 where 1 is Strongly Disagree, and 4 is Strongly Agree) 
 
        Strongly                            Agree                        
       Disagree                                                   
                             Disagree                           Strongly  
                                                                        Agree 
a.  My favorite public park is very 
close to where I live 
              1                    2                 3                  4                
b. Having or not having a car 
influences my decision to visit 
my favorite public park  
              1                    2                 3                  4                
c. Heavy traffic makes it difficult 
for me to walk to my favorite 
public park 
              1                    2                 3                  4                
d. The cost of traveling influences 
my decision to visit my favorite 
public park 
 
              1                    2                 3                  4                
e. Availability of public 
transportation influences my 
decision to visit my favorite 
public park 
              1                    2                 3                  4                
f. Availability of parking spaces 
influences my decision to visit 
my favorite public park 
              1                    2                 3                  4                
The next questions are about the important factors related to your favorite public park. 
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g. Travel time is important in my 
decision to visit my favorite 
public park 
              1                    2                 3                  4                
h. I feel safe from crime when I 
visit a public park in Ames. 
              1                    2                 3                  4                
i. I feel safe from crime while 
walking, biking or driving to a 
public park in Ames 
              1                    2                 3                  4                
j.  I feel safe from traffic accidents 
while walking, biking or driving 
to my preferred public park. 
              1                    2                 3                  4                
k. I feel the roads on the way to my 
favorite public park are of high 
quality and safe. 
              1                    2                 3                  4                
l. Attractiveness of my route has 
an influence on my decision to 
visit my favorite public park 
              1                    2                 3                  4                
m.  I feel a strong personal 
connection to the park I visit 
most often 
              1                    2                 3                  4                
n. Having company 
(family/friend/neighbor) is vital 
for me to visit my favorite park 
              1                    2                 3                  4                
o.  I have enough leisure time to 
visit my favorite public park 
              1                    2                 3                  4                
8. Overall, I think I have easy, safe and pleasant access to my favorite public park. (Please 
check one box) 
 
    Strongly Agree       Agree     Disagree  
    Strongly Disagree        
 
 
9. Please write any other comments you have that might influence your access to your 
favorite public park. 
 
 
___________________________________________________________________________  
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10. Name three positive emotions you feel in the public park. Use only emotions 
described on the List of Emotions given to you below: 
 
Emotion 1: _______________    Emotion 2: _______________ Emotion 3: ___________ 
 
Feelings/Emotion Inventory 
AFFECTIONATE  
compassionate  
friendly  
loving  
open hearted  
sympathetic  
tender  
warm  
ENGAGED 
absorbed  
alert  
curious  
engrossed  
enchanted  
entranced  
fascinated  
interested  
intrigued  
involved  
spellbound  
stimulated  
HOPEFUL  
Expectant 
encouraged  
optimistic 
CONFIDENT  
empowered  
open  
proud  
safe  
secure 
EXCITED  
amazed  
animated  
ardent  
aroused  
astonished  
dazzled  
eager  
energetic  
enthusiastic  
giddy  
invigorated  
lively  
passionate  
surprised  
vibrant 
GRATEFUL 
appreciative  
moved  
thankful  
touched  
INSPIRED  
amazed  
awed  
wonder  
JOYFUL  
Amused 
delighted  
glad  
happy 
jubilant 
pleased  
tickled  
EXHILARATED  
blissful  
ecstatic  
elated  
enthralled  
exuberant  
radiant  
rapturous 
thrilled 
PEACEFUL  
calm  
clear headed  
comfortable  
centered  
content  
equanimous  
fulfilled  
mellow  
quiet  
relaxed  
relieved  
satisfied  
serene  
still  
tranquil  
trusting  
REFRESHED 
enlivened  
rejuvenated  
renewed  
rested  
restored  
revived 
 
 
11. Your gender -  Male Female      Other                Refuse to say 
12. Your age ________________ 
13. What is the highest level of formal education you have completed? 
 
Secondary 
School 
High School 
Diploma or 
School 
Certificate  
Bachelor’s 
degree or 
Equivalent  
Master’s 
degree or 
equivalent  
Doctorate  Other ______ 
Thank you for your kind cooperation! 
Public parks in Ames tend to evoke positive emotions in people. This section is about emotions you 
feel about your favorite public park. 
Finally, please tell me a little bit about yourself.  
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APPENDIX B: INSTITUTIONAL REVIEW BOARD APPROVAL 
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